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ABSTRACT. The geographical distribution of Bathoxiphus ensiculus (Jeffreys, 1877) and Cadulus platensis Henderson, 1920 is greatly extended based 
on new records, the former being registered for the first time in the southwestern Atlantic. The type materials of both species are figured and an updated 
diagnosis of Bathoxiphus Pilsbry & Sharp, 1897 is presented. A new deep-sea species of Cadulus is described, Cadulus victori sp. nov., known from only 
empty shells collected in the Northeast Brazil (off Alagoas and Bahia states) and distinguished from his congeners mainly by the strongly inflated shell, 
general outline and dimensions. The present study reinforces that although recent taxonomic revisions have been performed on the Scaphopoda from the 
southwestern Atlantic, there are still unknown or unrecorded species in museum collections, mostly from poorly sampled areas, especially in the deep sea. 
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The class Scaphopoda is composed by exclusively 
marine species and is mainly characterized by an external 
tubular shell, usually curved, and opened at both ends 
(REYNOLDS, 2002). Scaphopods have a world-wide 
distribution, live infaunally, occur from intertidal to abyssal 
depths and most species feed primarily on foraminiferans 
(REYNOLDS, 2002; SiGwarT et al., 2017). 

The Scaphopoda is one of the smallest molluscan 
classes with estimates of about 580 extant valid species 
(ROSENBERG, 2014; MOLLUSCABASE, 2018b). STEINER & 
Kasat (2004: fig. 1) illustrated a graphic with the number of 
species names introduced per decade (between 1750-2004), 
pointing out that the greatest peaks were at the end of the 
19" and 20" centuries. A latter peak is mainly attributed to 
the studies of SCARABINO (1995) and LAMPRELL & HEALY 
(1998), which are major revisions made on the species 
found in the Indian and Pacific oceans. In the Atlantic, the 
major taxonomic revision of Scaphopoda was conducted by 
HENDERSON (1920), and more recently other contributions 
were performed with an emphasis on the southwestern region 
(i.e., SCARABINO, 1986a,b; ABSALAO & DE PAULA, 2004; 
CAETANO &ABSALAO, 2005; CAETANO et al., 2006, 2007, 
2010; SCARABINO & CAETANO, 2008; CAETANO & SANTOS, 
2010; SttvA-FILHO et al., 2010, 2012, 2016; SCARABINO & 
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SCARABINO, 2011; SCARABINO ef al., 2011; SOUZA et al., 
2013). 

In the last five years, descriptions of new species of 
Scaphopoda were rare, i.e., only four extant species were 
described. These newly described scaphopods occur in the 
Mediterranean, Indian and Pacific Oceans (CAPROTTI, 2015; 
SAHLMANN & VAN DER BEEK, 2016; SAHLMANN & WISE, 
2016; SAHLMANN ef al., 2016). Despite the recent efforts in 
reviewing the Scaphopoda from the southwestern Atlantic, 
examination of samples from bathyal depths off Brazil 
continues to reveal new records and unknown species. In the 
present study we report new occurrences of Cadulus platensis 
Henderson, 1920 and Bathoxiphus ensiculus (Jeftreys, 1877), 
and describe a new species of Cadulus Philippi, 1844. 


MATERIALS AND METHODS 


The material examined is housed in different 
malacological collections and consists exclusively of 
empty shells. Most samples from Brazil were collected 
by two different projects: 1) MARSEAL: “Caracterizagao 
Ambiental da Bacia de Sergipe-Alagoas” [Environmental 
Characterization of Sergipe and Alagoas Basin], between 
5 and 4300 m, coordinated by PETROBRAS/CENPES; 
2) “Crostas Cobaltiferas da Elevagao do Rio Grande” 
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[Cobaltiferous crusts from Rio Grande Rise], between 2010 
and 2012, coordinated by the Geological Survey of Brazil, 
CPRM (PROERG). The remaining material was collected 
by other smaller projects. 

The taxonomic identifications were based on 
comparisons with type material and original descriptions 
and illustrations. The number inside the brackets in the 
examined material indicates the number of shells present in 
each lot. Descriptive terms of the shell morphology are those 
of SCARABINO (1995: fig. 1), except the body orientation that 
was recently reviewed by SiGwart et al. (2017: fig. 2), in 
which the apertures are named as ventral (formerly anterior) 
and dorsal (formerly posterior), the latter also known as the 
apex of the shell. The convex part of the shell is the posterior 
region (formerly ventral) and the concave part is the anterior 
region (formerly dorsal). 

Morphometric data of the shell were obtained based 
on direct examination of specimens and on images, added by 
information gathered from the literature. The measurements 
follow CAETANO et al. (2010) and are here described as: L, 
total length; Max, maximum diameter; Dmax, distance of 
the maximum diameter to the ventral aperture; Arc, height of 
the point of maximum curvature; Larc, distance of the point 
of maximum curvature to the dorsal aperture; Hd, height of 
dorsal aperture; Wd, width of dorsal aperture; Hv, height of 
ventral aperture; Wv, width of ventral aperture. Ratios based 
on previous measurements were also calculated following 
CAETANO et al. (2010): L/Max; Hd/Wd; Hv/Wv. 

Institutional abbreviations used herein: MCZ: 
Museum of Comparative Zoology, Harvard University, 
Cambridge, Massachussetts, USA; MNHN-IM: Muséum 
national d’ Histoire naturelle, Paris, France; MNRJ: Museu 
Nacional, Universidade Federal do Rio de Janeiro, Rio 
de Janeiro, Brazil; NHMUK: Natural History Museum of 
the United Kingdom, London, England, United Kingdom; 
USNM: Smithsonian Institution’s National Museum of 
Natural History, Washington DC, USA; CZUFS SCA: 
Universidade Federal de Sergipe, Sao Cristovao, Sergipe, 
Brazil. 

Due to the fire in the “Museu Nacional” (ZAMUDIO et 
al., 2018), some vouchers housed or on loan at this collection 
were destroyed and are here indicated with a dagger (7) aside 
the catalog number. 


RESULTS 


Entalinidae 
Bathoxiphinae 


Diagnosis. Shell narrow, slender, evenly expanding, 
slightly curved when adult, sometimes with keel, compressed 
laterally, elliptic or oval in section, upper 2/3 of shell very 
thick. Longitudinal sculpture poorly developed, transverse 
sculpture represented by oblique growth lines and sometimes 
by ring-like bulges. Apex with wide anterior (formerly dorsal, 
concave side) groove or cut diagonally towards to posterior 
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(formerly ventral, convex side) side. Epipodial appendages 
less than 1/3 of channel when foot screwed. Pavilion and 
subpavilion of the same length. Central radular teeth with 
spoon-like anterior plates with three denticles facing up. 
Lateral teeth elongated with large tips bent backwards and 
three median cusps, M1 small, rarely absent (adapted from 
CHISTIKOV, 1983). 


Remarks. Bathoxiphinae was introduced as a subfamily 
of Entalinidae and comprises three genera: Bathoxiphus 
Pilsbry & Sharp, 1897 (four species), Rhomboxiphus 
Chistikov, 1983 (three species) and Solenoxiphus Chistikov, 
1983 (monotypic) (STEINER & KaBaT, 2001; MOLLUSCABASE, 
2018a), and only the former is known from the Atlantic. 
As the original diagnosis of the subfamily is in Russian, a 
translated version 1s presented here for wider dissemination. 


Bathoxiphus Pilsbry & Sharp, 1897 


Type species. Dentalium ensiculus Jeffreys,1877, by 
subsequent designation (BOISSEVAIN, 1906:48). 


Diagnosis. Shell small to medium in size, strongly 
arched, solid, polished, usually smooth or with thin 
longitudinal sculpture. Apex truncated, lumen circular. 
Section oval, strongly laterally compressed. Radula with high 
rachidian tooth, anterior margin simple, rounded with latter 
half folded inward; lateral teeth present two pointed primary 
cusps and 5 to 6 subequal secondary cusps; marginal teeth 
slightly curved (adapted from SCARABINO, 1995; SCARABINO 
& SCARABINO, 2010). 

Remarks. Aside from the type species, three other are 
currently included in the genus: Bathoxiphus soyomaruae 
Okutani, 1964 (bathyal and abyssal, Japan, New Caledonia 
and the Indian Ocean), Bathoxiphus inexpectatus Scarabino, 
1995 (bathyal, New Caledonia, Pacific Ocean) and 
Bathoxiphus kathieae Scarabino & Scarabino, 2010 (bathyal, 
Solomon Islands, Pacific Ocean) (CHISTIKOV, 1983; 
SCARABINO, 1995, 2008; SCARABINO & SCARABINO, 2010). 

The species of Bathoxiphus usually have smooth 
shells, but B. kathieae presents longitudinal sculpture of thin 
ribs which is the main difference from his congeners. Despite 
the different sculpture, B. kathieae has the conspicuous 
radular morphology shared by all species of the genus. The 
diagnosis of the genus is updated here. 


Bathoxiphus ensiculus (Jeffreys, 1877) 
(Figs 1-18) 


Dentalium ensiculus JEFFREYS, 1877:154. 

Dentalium sigsbeanum DALL, 1881:38. 

Dentalium ensiculus—JEFFREYS, 1882:660, pl. 49, fig. 4; VERRILL, 1885:432; 
WATSON, 1886 (not 1885 as cited by HENDERSON 1920):12, pl. 2, fig. 
2; DALL, 1889:428, pl. 27, fig. 12; 1890:294. 

Dentalium (Bathoxiphus) ensiculus— PILSBRY & SHARP,1897:121, pl. 7, figs. 
7-10; DALL, 1927:17; EMERSON, 1952:6; ABBOTT, 1974:387, fig. 4526. 

Bathoxiphus ensiculus— CHISTIKOV,1983:183, pl. 1, figs. 1-5, pl. 4, fig. 
5; STEINER & KABAT, 2004:588; GoFAS et al., 2017:8. 
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Figs 1-12. Bathoxiphus ensiculus (Jeffreys, 1877). 1-6, syntypes (NHMUK 1877.11.28.56): 1, 2: same shell; 3, 4: same shell; 5, 6: same shell; 7—12, 
syntypes (NHMUK 1885.11.5.1344 46): 7, 8: same shell; 9, 10: same shell; 11, 12: same shell. 1, 3, 5, 7, 9, 11, entire shell, lateral view; 2, 4, 6, 8, 10, 
12, detail of ventral aperture. Scale bars: 1, 3, 5, 7,9, 11=5 mm; 2, 4, 8, 10, 12= 1 mm; 6= 0.5 mm. Credits: K. Webb (NHMUK photographic unit). 


Type material. Syntypes: NORTH ATLANTIC: 
Porcupine expedition unknown sta. (NHMUK 1885.11.5.1344- 
46,3 shells); Valorous expedition, 2652 m [originally as “1450 
fms” ](NHMUK 1877.11.28.56a—c,3 shells); Valorous exp. 
sta. 12, 56°11°N37°41’ W, 2652 m [originally as “1450 fms” 
(USNM 176126, 16 shells); Valorous exp.sta. 16, 55°10’N 
15°58’ W, 3264 m [originally as “1785 fms” ]|(USNM 176131, 
1 shell); Porcupine exp. 1869 sta. 19, 54°53’N 10°56’ W, 
2487 m [originally as “1360 fms’ |(USNM 176127,1 shell); 
Porcupine exp. 1869 sta. 42, 49°12’N 12°52’W, 1576 m 
[originally as “862 fms’ ](USNM 176128, | shell]; Porcupine 
exp. 1870 sta. 17, 39°42’N 9°43’W, 2003 m [originally as 
“1095 fms” |(USNM 176129, 5 shells); Porcupine exp. 1870 
sta. 16,39°55’N 9°56’W, 1818 m [originally as “994 fms’’] 
(USNM 176130, 9 shells). 

Type locality. A holotype, as well as a type locality, 
were not designated by JEFFREYS (1877). However, based 
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on the list of examined syntypes, it can be assigned that the 
original description was based on samples collected from 
many places in the Northeast Atlantic, between 1576 and 3264 
m. As we have not been able to examine all the syntypes, a 
precise type locality could not be determined. 

Material examined. Syntypes NHMUK 
1885.11.5.1344—46 and NHMUK 1877.11.28.56a-—c. 
BRAZIL, Rio de Janeiro: Santos Basin, Alto de Cabo Frio 
sta. 9, 24°14°56”S 41932711” W, 1900 m, coll. 2018 (MNRJ 
23600, 1 shell); Santos Basin, Gato do Mato sta. 1, 25°01714’’S 
43°00’56”W, 2050 m, coll. 2018 (MNRJ 23601, 1 shell); 
Sao Paulo: Santos Basin, Carcara East sta. 1, 25°23’28”S 
43°57°40’°W, 2100 m, coll. 16—22/1/2019 (MNRJ 60839, 
2 shells); Santos Basin, Carcara East sta. 3, 25°23’32”S 
43°57°45”W, 2100 m, coll. 16—22/1/2019 (MNRJ 60826, 
1 shell); Santos Basin, Carcara East sta. 4, 25°23’23”S 
43°57°45”W, 2100 m, coll. 16—22/1/2019 (MNRJ 60823, 
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2 shells); Santos Basin, Carcara East sta. 5, 25°23’15”S 
43°57°29”W, 2100 m, coll. 16—22/1/2019 (MNRJ 60821, 
1 shell); Santos Basin, Carcara East sta. 10, 25°24’04”S 
43°58’16”W, 2100 m, coll. 16—22/1/2019 (MNRJ 60832, 
1 shell). 

Distribution. Western Atlantic: Greenland; USA: 
Massachusetts, Delaware, Georgia, Florida (DALL, 1890; 
HENDERSON, 1920); Mexico: Yucatan Strait (DALL, 1881); 
Cuba (HENDERSON, 1920); Puerto Rico (EMERSON, 1952); 
Anguilla: Sombrero Island (Watson, 1886); St. Barts; 
Barbados; St. Vincent and Grenadines (HENDERSON, 1920); 
Brazil: Rio de Janeiro, Sao Paulo (this study). Eastern 
Atlantic: Ireland; Portugal (JEFFREYS, 1877); Spain (GOFAS 
et al., 2017); Namibia (?) (STEINER & KABAT, 2004). Empty 
shells from 353 m to 3264 m. 

Remarks. The type material of B. ensiculus consists 
of several syntypes housed in the collections of NHMUK 
(Figs 1-12) and USNM. WarEN (1980) and STEINER & KABAT 
(2004) did not locate the syntypes NHMUK 1877.11.28.56a— 
c, but the three shells were found in the present study (Tom 
White pers. commun.) and are figured here (Figs 1—6). The 
syntypes from the USNM were not examined in the present 
study and a lectotype designation is postponed until it is 
possible to examine the complete type series of B. ensiculus. 

Bathoxiphus ensiculus was originally described from 
several localities in the Northeast Atlantic (JEFFREYS, 1877) 
and later VERRILL (1885) recorded for the first time this 
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species from the Northwest Atlantic. It 1s currently known 
from both sides of the North Atlantic, with a restricted 
distribution to the northern hemisphere in the western 
Atlantic, and in the eastern side, it is reported from Ireland 
(northern hemisphere) to Namibia (southern hemisphere) by 
STEINER & KABAT (2004). The latter authors did not report the 
source of the record from the southeastern Atlantic and the 
occurrence of this species in this region needs confirmation. 

In the present study, B. ensiculus 1s recorded in the 
southwestern Atlantic for the first time. The empty shells 
collected in the Southeast coast of Brazil at about 2100 m 
fit the morphology of the syntypes examined (Figs 1—12) in 
having an elongated, strongly arched, laterally compressed 
shell, showing an over half apical notch in the anterior side 
of the apex (Figs 13-18). The shells from Brazil are slightly 
smaller than the largest syntypes of B. ensiculus, but reach 
a strong curvature like them (Tab.I). 


Gadilidae 
Cadulus Philippi, 1844 


Type species. Dentalium ovulum Philippi,1844, by 
monotypy. 


Diagnosis. See CAETANO et al.(2006). 


Cadulus platensis Henderson, 1920 
(Figs 19-27) 





Figs 13-18. Bathoxiphus ensiculus (Jeffreys, 1877). 13-17, MNRJ 60821, same shell; 18, MNRJ 60823. 13, 18, entire shell, lateral view; 14, entire shell, 
anterior view. 15, detail of the apex; 16, detail of ventral aperture; 17, detail of dorsal aperture. Scale bars: 13, 14, 18=5 mm; 15, 16=0.5 mm; 17= 0.2 mm. 
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Tab. I. Morphometric data (in millimeters, except ratios) of studied scaphopods. The horizontal bars (—) indicates unavailable data. Abbreviations: Arc: 
height of curvature; Dmax: distance of the maximum diameter to the ventral aperture; Hd: height of dorsal aperture; Hv: height of ventral aperture; L: 
length; Larc: distance of the point of maximum curvature to the dorsal aperture; Max: maximum diameter; SD: standard deviation; Wd: width of dorsal 
aperture; Wv: width of ventral aperture. Source of data: 1: Present study; 2: DALL (1881); 3: HENDERSON (1920); 4: NICKLES (1979). 


























Species care ; L Max L/Max Dmax Arc Larc Hd Wd ie Hv Wv =i Source 
ee ee 15.6 — 9.6 — 0.9 6.0 — — — 1.9 1:2 1.6 1 
Peay 12.8 — 10.2 — 0.8 5.1 — — — 2.0 12 ee 1 
eae. 8.5 — 15.5 — 0.3 20 — — — 0.9 0.6 ies 1 
a ne 9.2 — 13.6 — 0.6 3.4 — — — 1.1 0.7 1.6 1 
Pear 14.8 — 9.1 — 0.9 5.3 — — — 1.9 1.0 1.8 1 
ae 22.0 — 6.4 — 1.7 8.9 — — — 2.4 1:7 1.4 1 
USNM 95347 19.0 — 127 — 1.8 — — — — — — — 3 
MNRJ 60821 3 — 11.2 — 1.5 6.8 0.5 0.3 LS L7 1.1 LS 1 
MNRJ 60823 125 — 27 — 12 5.8 0.4 0.3 1.4 1.3 0.9 ies 1 
Mean 14.6 — [1.2 — Ld 5.5 0.4 0.3 1.4 17 1.0 1.6 
+SD 4.4 — 2.7 — 0.5 1.9 0.1 0 0 0.5 0.3 0.1 
C. cucurbitus MCZ 7750 4,0 1.25 JL — — — — 0.4 — — 0.6 — 2 
ee NHMUK 1887.2.9.94 1.9 0.9 22 0.9 — — — — — — — — 1 
NHMUK 1887.2.9.94 1.8 0.9 2.1 1.0 — — — — — — — — 1 
Mean 1.8 0.9 21 1.0 — — — — — — — — 
+SD 0 0 0 0 — — — — — — — — 
USNM 172858 2.4 0.9 2.6 1.2 — — — — — — — — 1 
C. gibbus 
. ire oe 2.4 1.1 23 12 — — — — — — — — 1 
Mean 2.4 1.0 2.4 12 — — — — — — — — 
+SD 0 0.1 0.2 0 — — — — — — — — 
USNM 887476 5.4 1.8 3.0 oe — — 0.8 0.8 1.1 0.5 0.6 0.9 1 
C. platensis MNRJ 27204 5.4 LJ ae Z/ — — 0.9 0.8 ho 0.6 0.6 0.9 1 
MNRJ 27204 3.9 1.5 4.5 1.9 — — 0.7 0.8 0.9 0.5 0.5 1.0 1 
Mean 4.9 1.6 3.6 2.4 — — 0.8 0.8 1.1 0.5 0.6 0.9 
+SD 0.8 0.2 0.8 0.4 — — 0.1 0 0.1 0.1 0.1 0.1 
C. rossoi yok eo: 1.8 0.9 21 0.9 — — — — — — — — 4 
USNM 169502 50 1.9 2.9 2.9 — — — — — — — — 1 
Been USNM 169502 5.2 | Bes) 3.4 2.8 — — — — — — — — 1 
USNM 169502 4.8 1.9 2.6 2.4 — — — — — — — — 1 
USNM 169502 5.1 LL 3.1 2a) — — — — — — — — 1 
Mean a2 1.7 3.0 Zod — = — — — = — — 
+S$D 0.3 0.2 0.4 0.2 — — — — — — — — 
Bie CZUFS SCA-00005 4.4 1.9 20 22 — — 0.6 0.7 0.9 0.9 0.8 1 1 
MNRJ 34466 5.0 2.1 2.4 2.5 — — 0.7 0.7 0.9 1.0 1.0 1:1 1 
Mean 4.7 2.0 Zz 22 — — 0.6 0.7 0.9 0.9 0.9 1.1 
+SD 0.4 0.1 0.1 0.2 — — 0 0.1 0 0.1 0. 0 
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Cadulus platensis HENDERSON, 1920:147, pl. 20, fig. 14. 

Cadulus platensis—DALL,1927:19; SCARABINO,1970:41; 1975:182, pl. 
58, fig. 884 [reproduced from original illustration]; 1985:201, pl. 
73, fig. 1029 [reproduced from original illustration]; 1994:309, pl. 
107, fig. 1517; STEINER & KABatT, 2001:440; 2004:631; SCARABINO, 
2003:193; CAETANO & SCARABINO,2009:455 [fig. at the top of the 
page, not fig. 1287]. 


Type material. Holotype (USNM 887476, 1 shell). 
Paratypes: from type locality, USNM 330845 [2 shells]; 
USA, Florida, off Fernandina, USBF sta. 2415, 30°44’N 
79°26’ W, 805 m [440 fms], coll. Steamer Albatross, 01/ 
1v/1885 (USNM 108279, 2 shells); Georgia, off Georgia, 
USBF sta. 2668,30°58’30”"N 79°38’30”’W, 538 m [294 
fms], coll. Steamer Albatross, 05/v/1886 (USNM 108172, 7 
shells; AMNH 148340, | shell); BRAZIL, Ceara, USBF sta. 


Souza et all. 


2760, 12°07’°S 37°17’ W, 1864 m [1019 fms], coll. Steamer 
Albatross, 18/x11/1887(USNM 95447, 1 shell). 

Type locality. Originally stated as ARGENTINA, 
Buenos Aires, off Rio de la Plata, USBF sta. 2764, 36°42’S 
56°23’ W, 21 m [11.5 fms]. Corrected to: BRAZIL, Rio de 
Janeiro, USBF sta. 2763, 24°17’S 42°48’ W, 1228 m [671 
fms] (SCARABINO, 2003: footnote 3; see Remarks). 

Material examined. Type material. BRAZIL: Sao 
Paulo: off Santos (3059 m), coll. R/V Wladimir Besnard, 
1975 (MORG 20181, 1 shell); off Santos, 23°57’S 46°19’ W, 
400 m, coll. R/V Wladimir Besnard (MZSP 1193627, 8 
shells); Rio Grande do Sul: Rio Grande Rise, ERG sta. 
001, 29°53’24”S 36°39’21”W, 1439-1689 m, coll. Supply 
Boat Astro Garoupa, 07/vi/2011 (MNRJ 272047, 2 shells). 





Figs 19-27. Cadulus platensis Henderson, 1920. 19-22, holotype (USNM 887476); 23—26, MNRJ 27204: 23, 24, same shell; 25, 26, same shell; 27, 
MZSP 119362.19, 23, 25, 27, entire shell, lateral view; 20, 24, 26, entire shell, anterior view; 21, detail of dorsal aperture; 24, detail of ventral aperture. 
Scale bars: 19, 20,23—27= 1 mm; 21, 22= 0.4 mm. 
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Distribution. USA: Georgia, Florida; Brazil: Ceara 
(HENDERSON, 1920), Sao Paulo (Rios, 1994; CAETANO & 
SCARABINO, 2009), Rio Grande do Sul (Rio Grande Rise) 
(this study). 

Remarks. The holotype of C. platensis (USNM 
887476) (Figs 19-22) and two other paratypes (USNM 
330845) were supposedly collected off “Rio de la Plata’, 
Argentina (USBF sta. 2764), a shallow locality, while the 
other records were in bathyal depths. HENDERSON (1920:15) 
himself doubted the reliability of the record: “A false note 1s 
touched in an 11-fathom station off Rio de la Plata quoted 
four times in our table, and in each instance for deep-water 
species of other stations. I feel quite sure that some error has 
been made in recording this station (No. 2714) [sic, misquote 
for 2764] by the United States Fish Commission’. The same 
doubt was raised by QUINN (1979:14—15; 1983:358—-361) 
for records of some Vetigastropoda. 

TOWNSEND (1901) reported that the same sampling 
equipment was used in the USBF sta. 2763 and sta. 2764, 
which were sequentially sampled and may lead to a 
contamination of the samples. Based on these doubts and 
facts, SCARABINO (2003:193, footnote 3) corrected the type 
locality of C. platensis to off Rio de Janeiro, Brazil, at the 
USBF sta. 2763. Furthermore, the latter author also supported 
his decision based on the presence of this species in samples 
collected off Rio de Janeiro during the MD55 expedition. 
There are similar cases of gastropods collected from the same 
locality, as Carenzia trispinosa (Watson, 1879) and Pendroma 
perplexum Dall, 1927. Carenzia trispinosa was recorded 
by QUINN (1979) at the USBF sta. 2764, and is also known 
from samples collected by the MD55 expedition off Rio de 
Janeiro (SALVADOR et al., 2014). However, in the case of this 
gastropod, SALVADOR et al. (2014) did not discuss about the 
presence of the species in the USBF sta. 2764 and considered 
the distribution of Carenzia trispinosa in Argentina, although 
not including the shallow record in the bathymetric range of 
the species. Pendroma perplexum 1s also known from samples 
of the MDSS5 (F. Scarabino, pers. obs.) and belongs to a family 
constituted by bathyal species (Pendromidae; WAREN 1991). 
These cases reinforce SCARABINO’s (2003) hypothesis about 
the correct type locality of C. platensis. 

Based on the explanations above, the southernmost 
record of C. platensisis currently off Sao Paulo state, Brazil 
(SCARABINO, 1994; CAETANO & SCARABINO, 2009). CAETANO 
& SCARABINO (2009:455) presented confusing figures and the 
order of the images are corrected here to avoid confusions: 
from the top of the page, the species figured are Cadulus 
platensis, Gadila braziliensis (Henderson, 1920), Gadila 
dominguensis (d’Orbigny, 1842) and Cadulus parvus 
Henderson, 1920. 

In the present study, we report a new record of C. 
platensis in the Rio Grande Rise, South Atlantic, extending 
the geographic distribution of the species southward. The 
two shells collected there (Figs 23—26) closely resemble the 
morphology of the holotype of C. platensis (Figs 19-22). One 
of the shells from Rio Grande Rise is a younger specimen 


Iheringia, Série Zoologia, 110: e2020023 


Souza ef all. 


(Figs 25, 26), but the largest one (Figs 23, 24) presents 
similar dimensions with the holotype (Tab. I). 

The present species is closely related to Cadulus 
tumidosus Jeffreys, 1877 (Figs 28-35), from eastern Atlantic, 
regarding shell morphology. HENDERSON (1920) recognized 
these similarities and the shape variation at the equator in 
both of them, but preferred to separate the western Atlantic 
specimens introducing a new name. HENDERSON (1920) 
described C. platensis with a somewhat larger shell than C. 
tumidosus, but the dimensions are very similar. We add that 
C. platensis can be distinguished by the slowly reduction of 
the diameter of the shell towards the dorsal aperture (Figs 
19, 23, 25, 27), while this reduction is more abrupt in C. 
tumidosus (Figs 28, 30, 32, 34). 


Cadulus victori sp. nov. Souza, Caetano & Scarabino 
urn:lsid:zoobank.org:act:F 1 CFE103-905A-4022-AD25- 
FODD321BE220 
(Figs 36-41) 


Type material. Holotype (CZUFS SCA-00005, 
shell). Paratype: BRAZIL, Bahia, Camamu-Almada Basin, 
14°19°48”S 38°32’39”W, 2200 m, coll. 2011 (MNRJ 344667, 
1 shell). 

Type locality. BRAZIL, Alagoas, MARSEAL SED 4 
sta. AN8, 10°21’22”S 35°53’36’W, 400 m, coll. R/V Seward 
Johnson, 08/x/2013. 

Description. Shell up to 4.97 mm long, 2.09 mm 
wide, strongly swollen, maximum diameter at equator; 
whitish, glossy. In lateral view, convexity is abrupt at both 
sides, markedly at posterior side; rapidly tapering towards 
the apertures. In anterior view, convexity more uniform at 
both sides, biconic. Oval in section. Dorsal aperture simple, 
compressed anteroposteriorly, slightly wider than long. 
Ventral aperture simple, wide, compressed anteroposteriorly, 
slightly wider than long. Measurements: see Tab.I. 

Distribution. Brazil: Alagoas, Bahia. Empty shells 
from 400 to 2200 m. 

Etymology. This species is named in honor of Dr. 
Victor Scarabino for his significant contribution to the 
systematics of Scaphopoda. 

Remarks. The holotype (CZUFS SCA-00005) (Figs 
36, 37) of this newly described species is safely preserved, 
but the paratype (MNRJ 34466) (Figs 38-41) was destroyed 
due to the fire at “Museu Nacional’. A detailed analysis of 
the shell morphology was conducted prior to the destruction 
of the specimen. 

Cadulus victori sp. nov. 1s very inflated at the equator, 
having a strongly convex outline and a relatively bigger size 
(Figs 36-40) than other Cadulus from the Atlantic. Cadulus 
tumidosus (Figs 28-35) is the most similar species. STEINER 
& KABAT (2004) reported the occurrence of the latter species 
in Brazil, but there is no confirmed record of this species in 
this country (SOUZA et al., 2013). Cadulus victori sp. nov. 
differs from C. tumidosus mainly by the less constricted 
apical region, the outline from the equator to the dorsal 
aperture 1s more sloping in the former (Figs 36—40), while 
it is straighter in the latter (Figs 28—35). Additionally, even 
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the most swollen syntypes of C. tumidosus (Figs 28, 29, 32, 
33) do not have such a convex outline like in C. victori sp. 
nov. (Figs 36—40) that reaches a greater width (2.1 vs. 1.9 
mm) in shells of smaller length (5.0 vs. 5.5 mm) (Tab. I). 

Cadulus victori sp. nov. also resembles Cadulus 
exiguus Watson, 1879 (Figs 42-44), from deep waters of the 
Caribbean, Cadulus gibbus Jeftreys, 1883 (Figs 45-48), from 
the Northeast Atlantic, and Cadulus rossoi Nicklés, 1979, 
from Senegal, because all have an inflated shell. However, 
C. victori sp. nov. differs by the much broader dimensions 
than these species (Tab. I). 
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Cadulus victori sp. nov. differs from C. platensis (Figs 
19-27), and from Cadulus jeffreysi (Monterosato, 1875) (see 
APPOLLONI et al., 2018: fig. 40P, for the illustration of the 
type material) by being more inflated, strongly increasing 
in diameter towards the equator. 

Cadulus victori sp. nov. differs from Cadulus 
attenuatus Monterosato, 1875 (see APPOLLONI et al., 2018: 
fig. 40N, for the illustration of the type material), from the 
Mediterranean, by being more tapered and with a smooth 
apex, while C. attenuatus has an almost cylindrical shape 
and a coronated apex. 





Figs 28-35. Cadulus tumidosus Jeffreys, 1877: syntypes (USNM 169502): 28, 29, same shell; 30, 31, same shell; 32, 33, same shell; 34, 35, same shell. 
28, 30, 32, 34, entire shell, lateral view. 29, 31, 33, 35, entire shell, anterior view. Scale bar: 2 mm (all images at same scale). 
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Figs 36-41. Cadulus victori sp. nov. 36, 37, holotype (CZUFS SCA-00005); 38-41, paratype (MNRJ 34466). 36, 38, 40, entire shell, lateral view; 37, 
39, entire shell, anterior view; 41, detail of dorsal aperture; the arrow indicates the anterior region of the shell. Scale bars: 36-40= Imm; 41= 0.1 mm. 


Cadulus victori sp. nov. differs from Cadulus 
obesus Watson, 1879 by having a more inflated equator 
and bigger dimensions based on WaTSON’s (1886:pl. 3, fig. 
8) illustrations. The four syntypes of C. obesus (NHMUK 
1887.2.9.84-87) (Fig. 49) are severely damaged by Byne’s 
disease (STEINER & KABAT, 2004), and the original description 
is not useful as most Cadulus are similar. Thus, we consider 
C. obesus as a nomen dubium. 

Cadulus victori sp. nov. differs from Cadulus 
cucurbitus Dall, 1881 (see HENDERSON, 1920: pl. 20 fig. 
1, for the illustration of the holotype), from Caribbean, by 
having a more inflated and more convex equator, a smaller 
proportion between the total length and maximum width 
(2.3—2.4 vs. 3.2) (Tab. I). 
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The present work reinforces that although recent 
taxonomic revisions have been performed on the Scaphopoda 
from the southwestern Atlantic, there are still unknown or 
unrecorded species in museum collections (Fig. 50), mostly 
from poorly sampled areas, especially in the deep sea. The 
abyssal (> 2,000 m) fauna of the South Atlantic is poorly 
sampled and is an exciting field to explore the diversity of 
Scaphopoda. Currently, the deep-sea fauna requires more 
attention than ever in areas of interest for mining exploration, 
as 1s the case of the Rio Grande Rise (MONTSERRAT et al., 
2019) where C. platensis was collected. 
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Figs 42-49. Cadulus species. 42-44, Cadulus exiguus Watson, 1879: syntypes, NHMUK 1887.2.9.94, both glued to a cardboard. 45—48, Cadulus gibbus 
Jeffreys, 1883: 45, 46, syntype (USNM 172858); 47, 48, syntype (NHMUK 1885.11.5.1287); 49, Cadulus obesus Watson, 1879: syntypes (NHMUK 


1887.2.9.84—87, 4 shells), all inside a gelatin capsule. 


Another situation that masks the real diversity of 
Scaphopoda is the scarcity of researchers studying the 
alpha-taxonomy of these mollusks worldwide. In the last 
decades, the knowledge about phylogenetics, comparative 
anatomy, ecology and development of Scaphopoda has grown 
tremendously (e.g., STEINER & DREYER, 2003; SIMONE, 
2009; FALLER et al., 2012; SUMNER-ROONEY ef al., 2015; 
SMITH & SPENCER, 2016; DANTAS et al., 2017; SIGWART ef 
al., 2017; VILELA et al., 2019), which is excellent but little 
attention has been given to regional taxonomic revisions. 
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Victor Scarabino, an expert on the systematics of Scaphopoda 
and now retired, has insisted through personal communication 
about the existence of many undescribed species in museum 
shelves; several of these are even already named 1n his notes. 
Furthermore, it has already been established the need for 
revisions at several levels in Scaphopoda (SCARABINO, 2008; 
SCARABINO & SCARABINO, 2011). Therefore, the continuation 
of these studies would be critical not only to discover new 
species, but to review the systematics and our knowledge 
of the diversity of scaphopods. 
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Fig. 50. Confirmed records of the species studied at the Atlantic Ocean: 
Bathoxiphus ensiculus (yellow symbols), Cadulus platensis (black symbols) 
and Cadulus victori sp. nov. (red symbols). Stars represents the new records 
of the present study. 
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